12-O-Tetradecanoyl phorbol-13-acetate (TPA)-induced growth arrest is increased by silibinin by the down-regulation of cyclin B1 and cdc2 and the up-regulation of p21 expression in MDA-MB231 human breast cancer cells.
TPA is a potent regulator of cell growth, including cell proliferation and differentiation. In this study, we determined the effect of silibinin on TPA-induced growth arrest in breast cancer cells. Silibinin increased growth arrest of the G2/M phase in a dose-dependent fashion. Silibinin decreased the basal level of cyclin B1 and cdc2 expression, which is involved in S phase and G2/M transition. In addition, TPA-induced G2/M phase arrest was increased by silibinin. Under the same conditions, TPA-induced down-regulation of cyclin B1 and cdc2 was decreased by silibinin. In contrast, TPA-induced p21 expression was further increased by silibinin. To determine the regulatory mechanism of TPA-induced growth arrest, we pretreated cells with various inhibitors, such as UO126, SB203580, and LY294002. Interestingly, TPA-induced growth arrest was significantly increased by LY294002, but not by UO126 and SB203580. In addition, TPA-induced down-regulation of cyclin B1 was inhibited by LY294002; however, the basal level of p21 was increased by TPA and TPA-induced p21 expression was further increased by LY294002. Finally, adenoviral constitutively active-Akt (Ad-CA-Akt) overexpression regulated the up-regulation of cyclin B1 and the down-regulation of p21. Therefore, we have demonstrated that silibinin has an additive effect on TPA-induced growth arrest through the PI-3-kinase/Akt-dependent pathway.